Introduction
The tongue can be affected by pathologies of different etiologies: inflammatory, infectious, neoplastic or even systemic (1) (2) (3) . In this sense, it represents the site of the oral cavity with the highest incidence of squamous cell carcinoma, which, is a pathology of high morbimortality (4) . Otherwise, the tongue can also be affected by benign conditions of excellent prognoses, such as hairy tongue with a prevalence ranging from 0.5 to 11.3% (1) .
The establishment of a precise differential diagnosis remains a challenge. In initial stages, hairy tongue presents similarity of signs, symptoms and risk factors with pathologies of different etiologies.
Hairy tongue is an acquired benign pathology. Clinically, is characterized by hairlike projections, which, are due to the presence of elongated and hypertrophied filiform papillae. It usually occurs in the two-thirds anterior to the circumvallated papillae on the dorsal tongue surface (1) (2) (3) (5) (6) (7) . Thus, the normal length of the filiform papillae is 1 mm and, in the hairy tongue, exceeds 3 mm (1, 5) . This growth is due to a decrease in the desquamation of cells, reducing debridement and leading to the accumulation of keratinized layers (1) (2) (3) (5) (6) (7) . The color of the tongue in the region can be: unpigmented, white, tan, bluish, yellowish, green, brown or black, of the latter, when present, originates the denomination black hairy tongue (1-3,5-9).
Thus, in hairy tongue, the color will be determined by an extrinsic factor adhered to the lingual surface, such as: tobacco, coffee, black tea, medications or chromogenic microorganisms that produce porphyrin (1) (2) (3) 5, (7) (8) (9) . Generally, it is asymptomatic bringing, however, aesthetic concern (1,3,5-7). Nevertheless, patients may report nausea, metallic taste, dysgeusia, burning mouth sensation, and halitosis (3, 5, 6) .
The diagnosis of hairy tongue is clinical (1, 5) . Patients generally report smoking and poor oral hygiene (1) (2) (3) 5, 6) However, the use of antibiotics (penicillin, aureomycin, erythromycin, doxycycline and neomycin), candidiasis, alcohol, and dentures are associated with this pathology (1, 2, 5, 6) . Clinically, the main feature to be observed are lesions that can be scraped off (1, 5) . The differential diagnosis applied when hairy tongue exhibits whitish plaques includes oral hairy leukoplakia, potentially malignant leukoplakia and squamous cell carcinoma (1-3,5-7,10-16) ( Table 1 ). The treatment consists of modifying the predisposing factors through the reduction of smoking and implementation of adequate oral hygiene with brushing the tongue through scraper and soft toothbrush associated with dentifrice (1, 2, (5) (6) (7) (8) . However, in persistent cases, topical retinoids, antifungals or keratolytics drugs may be used (1, 5) . Incisional biopsy and laboratory tests for fungi, viruses and bacteria can be indicated, in case of doubts of the physician or dentists, about the final diagnosis (1, 5) . Thus, the use of noninvasive complementary examinations such as widefield optical fluorescence could provide additional data in clinical diagnosis, avoiding pain and anxiety to the patient with biopsy.
Widefield optical fluorescence devices have been broadly employed within the context of the screening and diagnosis of oral cancer and its precursor lesions (3, (17) (18) (19) . Indeed, this technology is approved by US FDA as a complementary examination to the traditional clinical examination to improve the visualization of oral pathologies, including oral cancer, which could be imperceptible to the naked eye. Furthermore, this technical is used to determine adequate margins in oral cancer surgeries (17, 19, 20) . However, our research group has expanded the functionalities of widefield optical fluorescence in the context of oral cancer or in other oral pathologies (18, 20) .
Widefield optical fluorescence complementary examination allows the visualization of the autofluorescence produced by certain molecules, called fluorophores, which, are natural constituents of the tissue related to its structure or metabolism (17) (18) (19) . Main fluorophores of the oral mucosa visualized by fluorescence examination are the structural proteins like keratin and collagen; flavin adenine dinucleotide (FAD) involved in cell metabolism and porphyrins, which, may be related to both, bacterial and squamous cell carcinoma metabolism (17) (18) (19) (20) . Thus, any change in concentration and distribution of these fluorophores arising from a pathology can be detected and visualized through the widefield optical fluorescence device (18, 19) . Widefield optical fluorescence technique has the advantages of being non-invasive, painless, without the need for dyes, no employing ionizing radiation and providing the result in real time (18, 20) . Nevertheless, it requires a dark environment for accurate visualization of fluorescence, knowledge and professional training in the use of the technique.
In this work, we report differential diagnoses of the hairy tongue by using a complementary examination of widefield optical fluorescence.
Case Report
The widefield optical fluorescence complementary examination protocol involves a standard clinical examination consisting of anamnesis, general examination, extraoral and intraoral examination of the patient. Then, in the same dental consultation, the patient was examined with the widefield optical fluorescence device. Images related to clinical examination and fluorescence were obtained. This study has been approved by the Ethical Committee of Federal University of São João del-Rei, Campus CentroOeste Dona Lindu (CAAE: 59621516.8.0000.5545).
The clinical images were obtained through an intraoral camera model: DP6 Scope® (RF System Lab., Almere, Netherlands) connected to a computer. In turn, the widefield optical fluorescence complementary examination was performed with the EVINCE® device (MMOptics, São Carlos, SP, Brazil). Fluorescence images were obtained through Deluxe Handheld Digital Microscope® (Celestron LLC, Torrance, CA, USA) connected to EVINCE® and to a computer.
In February 2017, a 57-year-old man, was referred Presence of plaques whose color may vary from white, tan, bluish, yellowish, green brown or black in the anterior two thirds of the tongue. An important feature is that the area of the lesion can be scraped off (1-3,5,6). The lesion is usually asymptomatic; however, the patient may report complaints of metallic taste, dysgeusia, nausea, burning mouth and halitosis (1, 3, 5, 7, 10) .
Oral hairy leukoplakia
Presence of unilateral or bilateral, hairlike, white plaques on the lateral borders of the tongue (3, 5, 6, 11, 12) . It is due to Epstein-Barr virus infection in immunosuppressed or immunocompromised patients (3, 5, 6, 11, 12) . The plaques are adherent and, therefore, cannot be scraped off (1, 12) . This pathology is usually asymptomatic (1, 12) . The gold-standard technique used for detecting the Epstein-Barr virus is in situ hybridization (12) .
Potentially malignant leukoplakia
Presence of white adherent patch or plaques that can not scraped off (3, 6, 11, 13, 14) . Particular attention should be given to the non-homogeneous leukoplakias nodular and verrucous types. Thus, tissue surface appearance of verrucous leukoplakia is a whitish, exophytic, proliferative and rough (3, 13, 14) . While, nodular leukoplakia is a small, round and white, exophytic tissue proliferation (13, 14) . There may be reports of localized pain or discomfort. There is a risk of malignant transformation of the lesions (3, 11, 14) . Biopsy and its respective histopathological exam is the gold standard for establishing the final diagnosis of leukoplakia (3).
Squamous cell carcinoma
In early stages may present as white patch or plaque, which, can develop nodularity or ulceration, usually on lateral or ventral surface of the tongue (3, 6) . This plaque cannot be scraped off. In this sense, verrucous carcinoma is a variant of squamous cell carcinoma presenting a slow, rough, whitish, exophytic and locally destructive growth, with low risk of metastasis (15, 16) . Patient can reports presence of pain, ulcer, bleeding and loose teeth (6, 11, 13, 14) . Biopsy and its respective histopathological exam is the gold standard for establishing the final diagnosis of squamous cell carcinoma (3).
to the Dental Specialties Department of the Divinópolis Health Department (MG, Brazil) by a general dental practitioner with description of whitish exophytic growth on the dorsal surface of the tongue and, the diagnostic hypothesis of squamous cell carcinoma. The lesion had not been perceived by the patient and was identified by the general dental practitioner during consultation to making the complete denture. Subsequently, a dentist specialist in oral diagnosis, whose diagnostic hypothesis has been verrucous carcinoma, examined the patient. However, before performing an incisional biopsy, patient underwent, in the same consultation, to the complementary examination of widefield optical fluorescence.
In anamnesis, the patient did not report any symptomatology related to the lesion region or to the oral cavity. In addition, patient answered negatively about habits of ingesting alcoholic beverages, the presence of systemic pathologies, being in health treatment or taking medication. However, reported smoking 30 cigarettes per day for 35 years.
In general and extra oral clinical examination, no evidence of pathologies or lymph nodes involvement was found. During intraoral clinical examination, a white plaque with brownish areas was visualized on the dorsal surface of the tongue, anterior to the circumvallated papillae (Fig. 1A) . No other lesions were found in the oral cavity. However, the presence of complete dentures and poor oral hygiene were verified.
Under Widefield optical fluorescence complementary examination, lesion site in dorsal tongue surface presented intense bright green fluorescence with projections of hairlike appearance. No site of higher decrease or loss of fluorescence, characterized by a darkened region in the image, was identified (Fig. 1B) .
In addition, a tongue scraping with surgical gauze was performed, which, immediately, resulted in an improvement of the appearance with reduction of the whitish plaque. Furthermore, it was possible to visualize some fungiform papillae in the region (Fig. 1C) .
Subsequently, new fluorescence image was obtained where, real and immediate improvement of the lesion was observed, maintaining intense green appearance under fluorescence, but with less intensity and without the hairlike appearance found in figure 1B . Fungiform papillae region appears as points of lower fluorescence in the middle of the area of intense green fluorescence (Fig. 1D) Since clinical images of dorsal tongue surface shows presence of white plaque with some brownish areas, which could be scraped (Fig. 1. A,C) and, fluorescence images show projections of hairlike appearance in tongue dorsal surface (Fig. 1. B,D) , the final diagnosis, was established as hairy tongue.
The patient was advised on the benign nature of the lesion and, about the need to combat the predisposing factors, in this case, smoking and poor oral hygiene. Thus, the treatment consisted in promoting the desquamation of the hyperkeratotic papillae using lingual scraper and brushing of the dorsal tongue surface with soft toothbrush and toothpaste, performed by the patient. A follow-up appointment was scheduled for 30 days After 30 days the patient reported not having implemented measures to reduce smoking and did not proceed to scraping and brushing of the tongue daily. Thus, improvement in clinical status was obtained previously with scraping by surgical gauze. Clinically, there was the persistence of areas with whitish and brownish plaques ( Fig. 2A) . Under fluorescence, the bright green appearance of the lesion remains, however, without projections with hairlike appearance. Sites with loss of fluorescence, with darkened images were not visualized (Fig. 2B) . In turn, the patient was informed that the success of the treatment is dependent of scraping and lingual brushing. Thus, the patient was maintained with monthly follow-up with dentist specialist in oral diagnosis and, was implemented by general dental practitioner, a supervised oral hygiene program for the patient with weekly consultations.
Discussion
In this case, the clinical examination performed by both, general dental practitioner and dentist specialist in oral diagnosis, found a false positive result for oral cancer in a hairy tongue lesion. Otherwise, widefield optical fluorescence exam aided both to confirm the final diagnosis as hairy tongue and to differentiate between the diagnostic hypotheses presented by the general dental practitioner and the dentist specialist in oral diagnosis, which were squamous cell carcinoma and verrucous carcinoma. In this sense, Lane et al. (19) suggest that differential diagnosis in oral lesions is difficult even for specialists due to the clinical similarity, in the initial stages, of several oral pathologies (19) . Indeed, Downer et al. (21) presented sensitivity data ranging from 59 to 97% and specificity of 75 to 99% that not guarantee to the professionals, through clinical examination, safety in discriminating between normal oral mucosa of lesion premalignant or cancer (21) .
In the presented case of hairy tongue, the initial clinical image does not present a clear visualization of the classical appearance of hairlike projections, which may have originated the difficulty of clinical diagnosis. Such difficulty is because asymptomatic whitish plaques in smokers are a common feature not only of hairy tongue, but also of squamous cell carcinoma, oral hairy leukoplakia and premalignant leukoplakia. However, under fluorescence, the hair-like projections are clearly shown as a bright green carpet. Thus, the increase of keratin in the filiform papillae in hairy tongue leads to an increase of fluorescence visualization in bright green color, facilitating the differential diagnosis (1, 5, 6, 10, (17) (18) (19) (20) 22) . Keratin presents as the main fluorophore involved in this pathology, since, scraping the lesion to remove hyperkeratotic superficial layers implied in the reducing of visualization of the fluorescence intensity, even eliminating the hairlike appearance. It is noteworthy that the improvement provided by fluorescence examination when compared to the clinical examination in the perception of an oral pathology, as in the case presented, is even highlighted in the US FDA text for approval of the use of such fluorescence devices (17, 19, 20) .
Interestingly, the present case does not refer to a black hairy tongue, since there is no brown-black coloration of the tongue, which, other authors attributed to the presence of bacteria producing porphyrins on the tongue dorsal surface (1, 5, 9) . In this sense, Gillenwater et al. (23) and Roblyer et al. (24) , in turn, report that the visualization of reddish fluorescence in the oral cavity may be related to the presence of porphyrins produced by bacteria (18, 23, 24) . Thus, as fluorescence image does not allow to visualize fluorescence aspects of reddish coloration and, the clinical image is of a Brownish-white Hairy tongue, this fact may be suggestive that, the Black coloration of a hayry tongue, really, can be due to the prophyrins presence.
In turn, most widefield fluorescence research adopts the premise that, a darkened area image with loss of fluorescence, may be suggestive of malignancy. Lane et al. (19) adopting this premise, reported sensitivity of 98% and specificity of 100% to discriminate between normal mucosa and dysplasia or oral cancer (19) . Thus, in this case, the absence of fluorescence images with darkened appearance due to loss of fluorescence, suggests the benign nature of the pathology.
In conclusion, the use of widefield optical fluorescence in an oral diagnostic routine can provide data and images, in real time and painlessly, that can help the professional to establish a correct diagnosis.
Resumo
A língua pilosa é uma patologia benigna, caracterizada clinicamente por placas hiperqueratinizadas na face dorsal da língua, semelhante a pelos, cuja coloração varia de despigmentada, esbranquiçada, amarelada, verde, acastanhada a preta. O diagnóstico é clínico, e em casos de placas esbranquiçadas, pode ser difícil diferenciar entre leucoplasia pilosa oral, leucoplasia potencialmente maligna ou carcinoma de células escamosas. Assim, o exame complementar de fluorescência óptica de campo amplo pode permitir uma melhor visualização do padrão local de hiperqueratinização semelhante à pelos, os quais são característicos de língua pilosa, facilitando o diagnóstico. Neste trabalho, um paciente do sexo masculino, 57 anos, foi encaminhado ao Departamento de Odontologia da Secretaria de Saúde de Divinópolis (Minas Gerais) por um clínico geral, visando o diagnóstico de uma possível lesão maligna na face dorsal da língua. O exame complementar por fluorescência óptica de campo amplo foi realizado. Para isso, foi empregado um dispositivo com diodo emissor de luz de alta potência, com luz centrada em um comprimento de onda de (400±10) nm e irradiância máxima de (0,04 ±0,008) W/cm 2 para visualização de fluorescência. As imagens de fluorescência mostraram projeções de aparência semelhante à pelos na superfície dorsal da língua, sem aspectos de malignidade. A aparência similar à pelos é a principal característica da língua pilosa. Dessa maneira, o diagnóstico final foi estabelecido. Em conclusão, neste caso, o uso da fluorescência óptica de campo amplo permitiu um diagnóstico diferencial, sem a necessidade de uma biópsia incisional.
